Epigallocatechin-3-gallate location and interaction with late endosomal and plasma membrane model membranes by molecular dynamics.
Epigallocatechin-3-gallate (EGCG) is the most abundant polyphenol in green tea and it has been reported to have many beneficial properties against many different types of illnesses and infections. However, the exact mechanism/s underlying its biological effects are unknown. It has been previously shown that EGCG is capable of binding to and disrupting the membrane, so that some of its effects on biological systems could be ascribed to its capacity to incorporate into the biological membrane and modulate its structure. In this work, we have used atomistic molecular dynamics (MD) to discern the location and orientation of EGCG in model membranes and the possible existence of specific interactions with membrane lipids. For that goal, we have used in our simulation two complex model membranes, one resembling the plasma membrane (PM) and the other one the late endosome (LE) membrane. Our results support that EGCG tends to associate with the membrane and exists inside it in a relatively stable and steady location with a low propensity to be associated with other EGCG molecules. Interestingly, EGCG forms hydrogen bonds with POPC and POPE in the PM system but POPC and BMP and no POPE in the LE. These data suggest that the broad beneficial effects of EGCG could be mediated, at least in part, through its membranotropic effects and therefore membrane functioning. Communicated by Ramaswamy H. Sarma.